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GUIDEWIRE LOCKING SYSTEM FOR CATHETER PLACEMENT

PRIORITY

[0001] This application claims the benefit of priority to U.S. Provisional Application
No. 63/270,491, filed October 21, 2021, which is incorporated by reference in its entirety into

this application.

SUMMARY

[0002] Briefly summarized, embodiments disclosed herein are directed to a guidewire
locking system for a Rapidly Inserted Central Catheter (RICC) placement system, and
associated methods thereof. When placing a catheter, e.g. a RICC catheter, it can be
advantageous to obtain and stabilize venous access as soon as possible after venipuncture. To
achieve this, a distal tip of a guidewire can reside within a needle lumen during venipuncture.
Once venous access has been confirmed, the guidewire can be advanced into the vasculature
to maintain patency of the access site. The needle can then be removed, preferably in such a

way so as to leave the guidewire in place.

[0003] Some RICC placement systems utilize a slotted needle including a sheath
disposed thereover. A distal tip of the guidewire can remain in position within the vasculature
and a portion of the guidewire can pass through the needle slot as the needle is withdrawn
proximally. The sheath can cover the slot and maintain the integrity of the needle lumen, e.g.
to prevent fluid leakage through the slot. As the guidewire passes through the needle slot the
guidewire can tear the sheath. However, as the guidewire passes through the needle slot, forces
acting on the guidewire can dislodge the position of the distal tip within the vasculature.
Embodiments disclosed herein are directed to a guidewire locking system configured to couple
with a RICC catheter placement system and stabilize the guidewire in position as the needle is

withdrawn proximally from the access site.

[0004] Disclosed herein is a catheter placement system including, a needle supported
by a needle hub and defining a needle lumen, a guidewire having a distal tip disposed within
the needle lumen, a catheter disposed on a proximal portion of the guidewire, and a guidewire
locking system including, a housing defining a needle lumen and a guidewire lumen
communicating with the needle lumen and extending at an angle thereto, a portion of the needle

extending through the needle lumen and a portion of the guidewire extending through the
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guidewire lumen, and a locking mechanism having a lock and a seal and transitionable between
an unlocked position and a locked position, the locking mechanism in the locked position

configured to inhibit axial movement of the guidewire through the guidewire lumen.

[0005] In some embodiments, the seal is formed of a compliant material and defines a
seal guidewire lumen configured to receive a portion of the guidewire therethrough, the lock
in the locked position configured to compress the seal radially inwards to impinge on the
guidewire and inhibit axial movement thereof. In some embodiments, a diameter of the seal
guidewire lumen is equal to or less than an outer diameter of the guidewire and engages the
guidewire in an interference fit in one or both of the locked position and the unlocked position.
In some embodiments, the lock includes a tapered distal end configured to receive a portion to
the seal therein and compress the seal radially inwards as the locking mechanism is transitioned

to the locked position.

[0006] In some embodiments, the lock includes a collar threadably engaged with the
housing and configured to urge the lock axially through the guidewire lumen as the lock is
rotated about the axis of the guidewire. In some embodiments, the collar includes a lever
extending therefrom, perpendicular to an axis of the guidewire lumen. In some embodiments,
the catheter placement system further includes a peel pin extending through the seal and
disposed at a junction between the guidewire lumen and an the needle lumen and configured
to support the guidewire as the needle is withdrawn proximally from the needle lumen. In
some embodiments, the peel pin is formed integrally with the housing. In some embodiments,
the peel pin is formed as a separate structure and coupled with the housing using one of an

interference fit, press-fit, snap-fit engagement, adhesive, bonding, or welding.

[0007] In some embodiments, a proximal end of the housing is releasably engaged with
the needle hub in one of an interference fit, press fit, or snap fit engagement. In some
embodiments, the catheter placement system further includes a handle extending from the
housing and configured to facilitate grasping and manipulating the housing relative to the
needle hub. In some embodiments, the housing includes a housing slot extending
longitudinally and communicating with one or both of the needle lumen and the guidewire
lumen, the housing slot configured to allow the guidewire to pass therethrough when the

locking mechanism is in the unlocked position.
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[0008] In some embodiments, the seal includes a seal slot extending longitudinally and
communicating with one or both of the seal guidewire lumen and a seal needle lumen, the seal
slot configured to allow the guidewire to pass therethrough when the locking mechanism is in
the unlocked position. In some embodiments, the lock includes a lock slot extending
longitudinally and communicating with a lock lumen, the lock slot configured to align with the
housing slot in the unlocked position and allow the guidewire to pass therethrough to disengage
the guidewire locking system. In some embodiments, the needle includes a guidewire aperture
disposed in a side wall of the needle and configured to receive a portion of the guidewire
therethrough, the needle also including a needle slot extending longitudinally between the
guidewire aperture and a distal tip of the needle and communicating with a needle lumen, the
needle slot configured to receive a portion of the guidewire therethrough as the needle is

withdrawn proximally.

[0009] In some embodiments, the catheter placement system further includes a sheath
encircling a portion of the needle and including a tear line extending longitudinally between a
proximal end and a distal end of the sheath. In some embodiments, the lock includes a
compression piece rotatably coupled to a distal end of a rotation piece, the rotation piece
configured to rotate about an axis of the guidewire lumen and urge the compression piece
axially. In some embodiments, the compression piece includes a rail extending from an outer
surface thereof and configured to engage a recess disposed in an inner wall of the guidewire
lumen to mitigate rotational movement of the compression piece while allowing axial

movement thereof.

[0010] In some embodiments, the locking mechanism includes an actuator slidably
engaged with the housing along an axis extending perpendicular to an axis of the guidewire
lumen, the actuator transitionable between the locked and unlocked position. In some
embodiments, the locking mechanism includes a push-button mechanism having a first force
applied in a first direction to transition the actuator from the unlocked position to the locked
position and a second force also applied in the first direction to transition the actuator from the

locked position to the unlocked position.

[0011] Also disclosed is a method of placing a catheter including, accessing a
vasculature using a needle supported by a needle hub, advancing a guidewire through a needle
lumen of the needle and into the vasculature, locking the guidewire using a guidewire locking

system having a housing defining a needle lumen and a guidewire lumen communicating with
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the needle lumen and extending at an angle thereto, the housing releasably coupled to a distal
end of the needle hub, disengaging the housing from the needle hub, withdrawing the needle
proximally from the needle lumen of the housing, unlocking the guidewire stabilizing system
to allow axial movement of the guidewire relative to the housing, disengaging the guidewire
from the housing by sliding the guidewire through a housing slot disposed in a side wall of the

housing, and advancing the catheter over the guidewire and into the vasculature.

[0012] In some embodiments, withdrawing the needle proximally further includes
sliding a portion of the guidewire through a needle slot, from a guidewire aperture disposed in
a side wall of the needle adjacent the needle hub, to a distal tip of the needle. In some
embodiments, withdrawing the needle proximally further includes tearing a sheath along a tear
line the sheath encircling a portion of the needle. In some embodiments, a distal tip of the

guidewire is disposed within the needle lumen prior to accessing the vasculature.

[0013] In some embodiments, locking the guidewire further comprises, rotating a collar
coupled to a lock and threadably engaged with the housing, advancing the lock axially through
the guidewire lumen, and compressing a seal radially inwards to grip the guidewire extending
therethrough and prevent axial movement of the guidewire relative to the housing. In some
embodiments, advancing the lock axially further includes compressing a portion of the seal
radially inwards, the portion of the seal when the lock is advanced axially extending into a

recess disposed at a distal end of the lock.

[0014] In some embodiments, rotating the collar includes rotating a rotation piece
coupled thereto and urging a compression piece axially, the compression piece rotatably
coupled to the rotation piece. In some embodiments, the method further includes engaging a
rail, extending from an outer surface of the compression piece, with a recess disposed in an
inner wall of the guidewire lumen of the housing, to prevent the compression piece from
rotating about an axis of the guidewire, while allowing the compression piece to slide axially
relative to the axis of the guidewire. In some embodiments, the collar includes a lever

extending therefrom perpendicular to an axis of the guidewire.

DRAWINGS

[0015] A more particular description of the present disclosure will be rendered by
reference to specific embodiments thereof that are illustrated in the appended drawings. It is

appreciated that these drawings depict only typical embodiments of the invention and are
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therefore not to be considered limiting of its scope. Example embodiments of the invention
will be described and explained with additional specificity and detail through the use of the

accompanying drawings in which:

[0016] FIG. 1A shows a perspective view of an exemplary RICC placement system, in

accordance with embodiments disclosed herein.

[0017] FIG. 1B shows a plan view of a needle, sheath and guidewire assembly of the

RICC placement system of FIG. 1A, in accordance with embodiments disclosed herein.

[0018] FIG. 1C shows a plan view of a needle of the RICC placement system of

FIG. 1A, in accordance with embodiments disclosed herein.

[0019] FIG. 2A shows a cross-section view of a guidewire locking system, in

accordance with embodiments disclosed herein.

[0020] FIG. 2B shows a perspective view of a guidewire locking system in a locked

position, in accordance with embodiments disclosed herein.

[0021] FIG. 2C shows a perspective view of a guidewire locking system in an unlocked

position, in accordance with embodiments disclosed herein.

[0022] FIG. 3A shows a perspective view of a guidewire locking system in a locked

position, in accordance with embodiments disclosed herein.

[0023] FIG. 3B shows a perspective view of a guidewire locking system in an unlocked

position, in accordance with embodiments disclosed herein.

[0024] FIG. 4A shows a cross-section view of a guidewire locking system, in

accordance with embodiments disclosed herein.

[0025] FIG. 4B shows a lateral cross-section view of the guidewire locking system of

FIG. 4A, in accordance with embodiments disclosed herein.

[0026] FIG. 5 shows a cross-section view of a guidewire locking system, in accordance

with embodiments disclosed herein.
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DESCRIPTION

[0027] Before some particular embodiments are disclosed in greater detail, it should be
understood that the particular embodiments disclosed herein do not limit the scope of the
concepts provided herein. It should also be understood that a particular embodiment disclosed
herein can have features that can be readily separated from the particular embodiment and
optionally combined with or substituted for features of any of a number of other embodiments

disclosed herein.

[0028] Regarding terms used herein, it should also be understood the terms are for the
purpose of describing some particular embodiments, and the terms do not limit the scope of the
concepts provided herein. Ordinal numbers (e.g., first, second, third, etc.) are generally used
to distinguish or identify different features or steps in a group of features or steps, and do not

29 CC

supply a serial or numerical limitation. For example, “first,” “second,” and “third” features or
steps need not necessarily appear in that order, and the particular embodiments including such
features or steps need not necessarily be limited to the three features or steps. Labels such as
“left,” “right,” “top,” “bottom,” “front,” “back,” and the like are used for convenience and are
not intended to imply, for example, any particular fixed location, orientation, or direction.
Instead, such labels are used to reflect, for example, relative location, orientation, or directions.

2%

Singular forms of “a,” “an,” and “the” include plural references unless the context clearly

dictates otherwise.

[0029] In the following description, the terms “or” and “and/or” as used herein are to
be interpreted as inclusive or meaning any one or any combination. As an example, “A, B or
C” or “A, B and/or C” mean “any of the following, A, B, C, Aand B, Aand C,Band C, A, B
and C.” An exception to this definition will occur only when a combination of elements,

components, functions, steps or acts are in some way inherently mutually exclusive.

[0030] With respect to “proximal,” a “proximal portion” or a “proximal end portion”
of, for example, a needle disclosed herein includes a portion of the needle intended to be near
a clinician when the needle is used on a patient. Likewise, a “proximal length” of, for example,
the needle includes a length of the needle intended to be near the clinician when the needle is
used on the patient. A “proximal end” of, for example, the needle includes an end of the needle
intended to be near the clinician when the needle is used on the patient. The proximal portion,
the proximal end portion, or the proximal length of the needle can include the proximal end of

the needle, however, the proximal portion, the proximal end portion, or the proximal length of
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the needle need not include the proximal end of the needle. That is, unless context suggests
otherwise, the proximal portion, the proximal end portion, or the proximal length of the needle

is not a terminal portion or terminal length of the needle.

[0031] With respect to “distal,” a “distal portion” or a “distal end portion” of, for
example, a needle disclosed herein includes a portion of the needle intended to be near or in a
patient when the needle is used on the patient. Likewise, a “distal length” of, for example, the
needle includes a length of the needle intended to be near or in the patient when the needle is
used on the patient. A “distal end” of, for example, the needle includes an end of the needle
intended to be near or in the patient when the needle is used on the patient. The distal portion,
the distal end portion, or the distal length of the needle can include the distal end of the needle,
however, the distal portion, the distal end portion, or the distal length of the needle need not
include the distal end of the needle. That is, unless context suggests otherwise, the distal
portion, the distal end portion, or the distal length of the needle is not a terminal portion or

terminal length of the needle.

[0032] To assist in the description of embodiments described herein, as shown in
FIGS. 1A, 2B, a longitudinal axis extends substantially parallel to an axis of the needle 20. A
lateral axis extends normal to the longitudinal axis, and a transverse axis extends normal to

both the longitudinal and lateral axes.

[0033] Unless defined otherwise, all technical and scientific terms used herein have the

same meaning as commonly understood by those of ordinary skill in the art.

[0034] FIGS. 1A-1C show details of an exemplary Rapidly Insertable Central Catheter
(RICC) placement system (“placement system”) 10 generally including a needle 20, a
guidewire 30, a syringe system 40, and a RICC catheter 50. The RICC catheter 50 can
generally include a catheter 52 supported at a proximal end by a catheter hub (“hub”) 60. The
hub 60 can include one or more extension legs 62 extending proximally therefrom. Each
extension leg 62 of the one or more extension legs can be in fluid communication with a lumen
of the catheter 52. The catheter 52 can include a first section 54 disposed distally and defining
a single lumen, a second section 56 disposed proximally and defining two or more lumen, and
a dilator section 58 disposed therebetween. A guidewire 30 can extend through a lumen of the
RICC catheter 50 from a proximal end of an extension leg 62, to a distal tip of the first

section 54.



WO 2023/069726 PCT/US2022/047444

[0035] In an exemplary method of placing the RICC catheter 50, the needle 20 can be
urged distally into the patient and access a vasculature, forming an insertion site. A syringe
system 40, or similar device can draw a fluid flow proximally through a needle lumen 22 to
observe a color and/or pulsatile flow and confirm correct vascular access. Once correct
vascular access has been confirmed, the guidewire 30 can then be advanced through the needle
lumen 22 and into the vasculature to maintain patency of the insertion site. The needle 20 and
syringe system 40 assembly can then be withdrawn proximally. In an embodiment, a distal tip
of the guidewire 30 can reside within the needle lumen 22 during venipuncture, which can
expedite accessing the vasculature once venous access is confirmed and maintain patency of
the insertion site. In an embodiment, the needle 20 can include a slot 26 configured to facilitate
removal of the needle 20 and syringe system 40 from the guidewire 30 while leaving the

guidewire 30 in place, as described in more detail herein.

[0036] The RICC 50 can then be advanced over the guidewire 30 and into the
vasculature. The first section 54 of the RICC 50, having only a single lumen and defining a
relatively smaller outer diameter, can enter the vasculature over the guidewire 30. The dilator
section 58 can then dilate the insertion site to allow the relatively larger diameter second section
56, defining two or more lumen, to enter the vasculature. Once the RICC 50 has been placed,
the guidewire 30 can be withdrawn proximally. Further details and embodiments of RICC
systems 10 can be found, for example, in U.S. 10,376,675, U.S.2019/0255294,
U.S. 2021/0069471, U.S. 2021/0085927, U.S.2021/0113809, U.S.2021/0113810,
U.S. 2021/0121661, U.S. 2021/0228843, U.S. 2021/0283368, U.S.2021/0283381,
U.S. 2021/0322729, U.S. 2021/0330941, U.S. 2021/0330942, U.S. 2021/0361915,
U.S. 2021/0379336, U.S. 2021/0402142, U.S. 2021/0402149, U.S. 2021/0402153,
U.S. 2021/0121667, U.S. 2022/0001138, U.S. 2022/0032013, U.S. 2022/0032014,
U.S. 2022/0062528, U.S. 2022/0126064, U.S. 2022/0152368, U.S. 2022/0176081,
U.S. 2022/0176082, U.S. 2022/0193376, U.S. 2022/0193377, U.S. 2022/0193378,
U.S. 2022/0193379, and U.S. 2022/0296862, each of which is incorporated by reference in its

entirety into this application.

[0037] FIGS. 1IB-1C show further details of the slotted needle 20 of the RICC
system 10. The needle 20 can define a lumen 22 and can be supported at a proximal end by a
needle hub 28. The needle hub 28 can be coupled to the syringe system 40 and can provide

fluild communication between the syringe system 40 and the needle lumen 22. In an
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embodiment, the needle 20 can include a guidewire aperture 24 disposed in a side wall of the
needle 20, adjacent the needle hub 28 and communicating with the needle lumen 22. The
guidewire aperture 24 can be configured to receive a portion of the guidewire 30 extending
therethrough and into to the needle lumen 22. In an embodiment, a distal tip of the guidewire
30 can be disposed within the needle lumen 22 as the needle 20 accesses the vasculature. Once
the needle 20 has accessed the vasculature, the distal tip of the guidewire 30 can extend distally
of a distal tip of the needle 20. Advantageously, this allows for rapid stabilization of the
insertion site soon after venipuncture, securing the insertion site and expediting the placement

process.

[0038] In an embodiment, the needle 20 can further include a needle slot 26 extending
longitudinally between the guidewire aperture 24, and a distal tip of the needle 20. In an
embodiment, a lateral width of the needle slot 26 can be equal to or greater than a diameter of
the guidewire 30. As such, a portion of the guidewire 30 can pass through the needle slot 26
to allow the needle 20 to disengage the guidewire 30. In an embodiment, a lateral width of the
needle slot 26 can be equal to or less than a diameter of the guidewire 30. In an embodiment,
a first edge of the needle slot 26 can contact a second edge of the needle slot 26, opposite the
first edge across a central longitudinal axis to define a slit. In an embodiment, the first edge
and the second edge of the needle slot 26 can be configured to flex laterally, or radially, outward
and allow a portion of the guidewire 30 to pass through the needle slot 26 to allow the needle

20 to disengage the guidewire 30.

[0039] In an embodiment, the needle 20 can further include a sheath 70 disposed on an
outer surface the needle 20. In an embodiment, the sheath 70 can be formed of a plastic,
polymer, or similar suitable material. The sheath 70 can fit tightly about the needle 20, over
the slot 26 and prevent any fluid leaking from the slot 26 to maintain the integrity of the needle
lumen 22. In an embodiment, the sheath 70 can include a sheath guidewire aperture 74
disposed in a side wall of the sheath 70, adjacent a proximal end of the sheath 70 and aligned
with the needle guidewire aperture 24 to communicate with the needle lumen 22. The sheath
guidewire aperture 74 can be configured to receive a portion of the guidewire 30 extending

therethrough and into to the needle lumen 22.

[0040] In an embodiment, the sheath 70 can include a tear line 72, extending
longitudinally between the sheath guidewire aperture 74 and a distal end of the sheath 70. The

tear line 72 can include a groove, score line, perforation, laser cut line, or similar line of
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weakness configured to allow the sheath 70 to separate therealong as the guidewire 30 is urged
through the needle slot 26. In an embodiment, the placement system 10 can further include a
blade configured to cut the sheath 70 along the tear line 72 to facilitate disengaging the
guidewire 30 from the needle 20.

[0041] In an exemplary method of use, the needle 20 and sheath 70 assembly can be
urged distally to form an insertion site as described herein. A fluid flow can flow proximally
through the needle 22. The sheath 70 disposed over the slot 26 can prevent fluid from leaking
from the lumen 22 through the slot 26. In an embodiment, a vacuum can be applied to the
needle lumen 22, for example by the syringe system 40, to draw a fluid flow therethrough.
Advantageously, the sheath 70 can maintain the integrity of the needle lumen 22 to prevent
fluid being drawn through the slot 26, and instead draw a fluid through a distal opening of the

needle lumen, proximate the distal tip.

[0042] Once vascular access has been confirmed, the needle 20 can be withdrawn
proximally. To allow the guidewire 30 to remain in position as the needle 20 is withdrawn
proximally, a portion of the guidewire 30 can pass through the slot 26 from the guidewire
aperture 24 to a distal end of the needle 20. As the guidewire 30 passes through the slot 26,
the guidewire 30 can tear the sheath 70 along the tear line 72 allowing the guidewire 30 to
separate from the needle 20 and sheath 70 assembly. As will be appreciated, various apparatus
and methods of removing the needle 20 while leaving the guidewire 30 in place within the
vasculature are contemplated to fall within the scope of the present invention. Further details
and embodiments of such systems can be found in U.S. Patent Application No. 17/746,113
filed May 17, 2022, and U.S. Patent Application No. 17/883,490 filed August 8, 2022, each of

which is incorporated by reference in its entirety into this application.

[0043] In an embodiment, the RICC placement system 10 can include a guidewire
locking system 100 configured to facilitate stabilization of the guidewire 30 relative to the
insertion site, as the needle 20 is withdrawn proximally. Advantageously, the guidewire
locking system 100 can mitigate any movement of the guidewire 30 within the vasculature, or

prevent inadvertent removal of the guidewire 30 from the vasculature.

[0044] In an embodiment, as shown in FIG. 2A, the guidewire locking system 100 can
generally include a housing 110 defining a needle channel 112 and a guidewire channel 114.

The guidewire channel 114 can communicate with the needle channel 112 and extend at an

-10-
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angle therefrom. The needle channel 112 can be configured to receive a portion of the needle
20 therethrough. When the needle 20 is engaged with the housing 110, the guidewire aperture
24 of the needle 20 can align with the guidewire lumen 114. As such, the guidewire 30 can
extend through the guidewire lumen 114, through the guidewire aperture 24 of the needle 20
and into the needle lumen 22. In an embodiment, a proximal end of the housing 110 can
releasably engage the needle hub 28 in an interference fit, press fit, snap fit engagement, luer
lock, threaded engagement, combinations thereof, or the like. A proximal end of the needle
hub 28 can releasably engage a syringe system 40 in a press-fit, interference fit, snap-fit, luer

lock, threaded engagement, combinations thereof, or the like.

[0045] The housing 110 can further include one or more handles 118 configured to
allow a user to grasp and manipulate the housing 110. For example, a user can grasp the handle
118 and stabilize guidewire locking system 100 relative to the insertion site, while the user
urges the needle hub 28 proximally to disengage the needle hub 28 from the housing 110 and
withdraw the needle 20 proximally from the needle channel 112. In an embodiment, the
guidewire locking system 100 can further include a sealing member (“seal”) 120 disposed
within one or both of the needle channel 112 and the guidewire lumen 114. The seal 120 can
be formed of a compliant material, including a plastic, polymer, elastomer, silicone, rubber,

combinations thereof, or the like.

[0046] In an embodiment, the seal 120 can define a seal needle lumen 122 configured
to receive a portion of the needle 20 therethrough, and a seal guidewire lumen 124 configured
to receive the guidewire 30 therethrough. In an embodiment, a diameter of the seal needle
lumen 122 can be equal to, or less than, an outer diameter of the needle 20. As such, the seal
120 can slidably engage the needle 20 in an interference fit while preventing a fluid flow
between the outer surface of the needle 20 and an inner surface of the seal needle lumen 122.
Similarly, a diameter of the seal guidewire lumen 124 can be equal to, or less than, an outer
diameter of the guidewire 30. As such, the seal 120 can slidably engage the guidewire 30 in
an interference fit. Worded differently, a user can slide the guidewire 30 through the seal lumen
124 to a first position, and the seal 120 can engage and retain the guidewire 30 in the first
position until the guidewire 30 is repositioned to a second position. In an embodiment, the seal
120 can fit tightly about one or both of the needle 20 and the guidewire 30 to provide a fluid
tight seal between the housing 110 and one or both of the needle 20 and the guidewire 30. For

-11-
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example, when a vacuum is applied to the needle lumen 22 by the syringe system 40, the seal

120 can prevent leakage of fluids, e.g. to/from the guidewire aperture 24, or the like.

[0047] In an embodiment one or more of the seal 120, guidewire 30, and/or needle 20
can include a biocompatible, lubricious coating disposed on a surface thereof to provide a fluid
tight seal therebetween. Exemplary lubricious coatings can include hydrogels, silicone oil,
silicone grease, or similar suitable lubricants. Advantageously, the sealing member 120 can
form a robust seal between one or both of the needle 20 and the guidewire 30 and the housing

110 to support a vacuum pressure during blood flash visualization.

[0048] In an embodiment, the guidewire locking system 100 can further include a
locking mechanism 130 configured to lock the guidewire 30 relative to the housing 110,
preventing any movement therebetween. As shown in FIG. 2A, the locking mechanism 130
can include a “Tuohy-Borst” style locking mechanism 130 defining a lock lumen 132
configured to align with the seal guidewire lumen 124 and receive a portion of the guidewire
30 therethrough. In an embodiment, a proximal end of the lock lumen 132 can define a funnel

shape, configured to facilitate directing a distal tip of the guidewire 30 into the lock lumen 132.

[0049] In an embodiment, a distal end of the locking mechanism 130 can define a
tapered recess 134 configured to receive a portion of the seal 120 therein. In use, as the locking
mechanism 130 is urged distally into the guidewire channel 114, the tapered recess 134 can
compress a portion of the seal 120 radially inwards, onto the guidewire 30 gripping the

guidewire 30 and preventing the guidewire 30 from sliding relative to the housing 110.

[0050] In an embodiment, the locking mechanism 130 can be threadably engaged with
the housing 110. For example, an inner surface of a collar 138 of the locking mechanism 130
can threadably engage an outer surface of the housing 110. However, it will be appreciated
that other configurations of threaded engagement are also contemplated to fall within the scope
of the present invention. Rotating the collar 138 can rotate the locking mechanism about the
axis of the guidewire 30 and urge the tapered recess 134 onto the seal 120 to grip the guidewire

30.

[0051] In an exemplary method of use, a user can rotate the collar 138 about an axis of
the guidewire channel 114 to threadably engage the housing 110 and urge a lock recess 134
distally. The lock recess 134 can compress the seal 120 radially inwards, gripping the

guidewire 30 and preventing longitudinal movement relative to the housing 110. Similarly, a
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user can rotate the collar 138 in an opposite direction to retract the locking mechanism 130

from the seal 120 and allow the guidewire 30 to slide relative to the housing 110.

[0052] In an embodiment, the seal 120 can further include a seal slot 126 extending
longitudinally along a top surface of the seal and communicating with one or both of the seal
needle lumen 122 and the seal guidewire lumen 124. The seal slot 126 can be configured to
allow the guidewire 30 to pass therethrough and allow the guidewire locking system 100 to
disengage the guidewire 30. In an embodiment, when the housing 110 is engaged with the
needle hub 28, one or both of the needle hub 28 and the housing 110 can apply a laterally
inward pressure on the seal 120, compressing opposing portions of the seal slot 26 together and
forming a fluid tight seal therebetween. When the housing 110 is disengaged from the needle
hub 28, the laterally inward pressure is released, allowing the guidewire 30 to pass through the

seal slot 28.

[0053] In an embodiment, the guidewire locking system 100 can further include a peel
pin 128 extending laterally through the seal 120 and disposed adjacent a junction between the
seal needle lumen 122 and the seal guidewire lumen 124. In an embodiment, a cross-sectional
shape of the peel pin 128 can define a circular, oval, ellipsoidal, wedge, or triangular shape.
However it will be appreciated that other cross-sectional shapes are also contemplated. In an
embodiment, the peel pin 128 can be formed integrally with the housing 110. In an
embodiment, the peel pin 128 can be formed as a separate structure from the housing and
coupled thereto with an interference fit, press-fit, snap-fit engagement, adhesive, bonding,

welding, combinations thereof, or the like.

[0054] In an embodiment, the peel pin 128 can provide a structural support to the
guidewire 30 at the point where the guidewire 30 disengages the needle 20. The peel pin 128
can prevent the needle slot 26 from “dragging” the guidewire 30 proximally, as the needle 20
and guidewire 30 as withdrawn and disengaged. This can prevent the guidewire 30 from
kinking or snagging on the needle slot 26 preventing disengagement and failure of the

guidewire locking system 100.

[0055] In an embodiment, as shown in FIGS. 2B-2C, the housing 110 can include a
housing slot 116 extending longitudinally between a proximal end of the guide channel 114
and a distal end of the needle channel 112, and communicating with one or both of the guide

channel 114 and the needle channel 112. In an embodiment, the locking mechanism 130 can
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include a lock slot 136 extending longitudinally between the distal end and the proximal end
of the locking mechanism 130 and communicating with the lock lumen 132. Further the seal

120 can include a seal slot 126, as described herein.

[0056] In an embodiment, with the locking mechanism 130 in the locked position
(FIG. 2B), the lock slot 136 can be mis-aligned with the housing slot 116 preventing the
guidewire 30 from passing through seal slot 126, housing slot 116 and/or the lock slot 136.
With the locking mechanism 130 in the unlocked position (FIG. 2C), the lock slot 136 can align
with the housing slot 116. As such, the guidewire 130 can pass through the seal slot 126,
housing slot 116 and the lock slot 136 to allow the housing 110 to disengage the guidewire 30

along an axis extending at an angle to the longitudinal axis, e.g. a transverse axis.

[0057] In an embodiment, as shown in FIGS. 3A-3B, the collar 138 can include a lever
140 extending therefrom, perpendicular to an axis of the lock lumen 132. Advantageously, the
lever 140 can provide mechanical advantage to facilitate rotating the collar 138 about the axis
of the lock lumen 132, providing a secure engagement with the guidewire 30, as described
herein. Further, a position of the lever 140 relative to the housing 110 can provide a quick and
intuitive indicator to the user as to whether the guidewire locking system 100 is in the locked
or unlocked position. In an embodiment, one or more of the collar 138, lever 140, housing
110, combinations thereof, or the like can include a symbol, different colored portions,
alphanumeric symbol, or the like to indicated to a user when the collar 138 is in one of the
locked or unlocked positions. For example, a first side of the lever 140 can include an open
padlock symbol, green color, or the like to indicate the collar 138 is in the unlocked position,
and a second side of the lever 140 can include a closed padlock symbol, red color, or the like
to indicate the collar 138 is in the locked position. These and other combinations of indicators

and associated mechanisms are contemplated to fall within the scope of the present invention.

[0058] In an embodiment, as shown in FIGS. 4A-4B the locking mechanism 130 can
include a rotation piece 142 and a compression piece 144. In an embodiment, the rotation piece
142 and the compression piece 144 can co-operate to define the lock lumen 132. A proximal
end of the compression piece 144 can be rotatably coupled to a distal end of the rotation piece
142. As such, the rotation piece 142 can rotate freely relative to the position of the compression
piece 144, about the axis of the lock lumen 132. In an embodiment, the proximal end of the
rotation piece 142 can be fixedly coupled to the collar 138. As such, rotating the collar 138

can rotate the rotation piece 142 about the axis of the lock lumen 132. Further the compression
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piece 144 can remain rotationally stationary relative to the rotation piece 142 as the rotation

piece 142 and the collar 138 are rotated.

[0059] In an embodiment, as shown in FIG. 4B, the rotation piece 144 can include a
rail 146 extending from an outer surface of the rotation piece 144 and extending parallel with
the axis of the lock lumen 132. The rail 146 can be configured to engage a recess 148 disposed
in the inner wall of the guidewire lumen 114 of the housing 110 and also extending parallel
with an axis of the lock lumen 132. In an embodiment, the rail 146 can engage the recess 148
to prevent rotational movement of the compression piece 144 about the axis of the lock lumen
132. Further, the rail 146 can allow the compression piece 146 to slide relative to the housing

along the axis of the lock lumen 132.

[0060] Advantageously, the compression piece 144 can prevent the locking mechanism
130 from applying any rotational movement to the seal 120, while also applying a longitudinal
force to the seal 120, as the locking mechanism 130 is rotated and transitioned to the locked
position. As such, the locking mechanism 130 can prevent any twisting of the seal 120 about
the guidewire 30 which might misalign the seal slot 126 with the housing slot 116, preventing
disengagement of the guidewire 30 from the guidewire locking system 100. Further, any
rotational movement applied to the seal 120 may cause a crease or the like, causing failure of
the seal 120. As such, the compression piece 144 can remain rotationally stationary relative to

the rotation piece 142 to mitigate creasing or failure of the seal 120.

[0061] In an embodiment, as shown in FIG. 5, the guidewire locking system 100 can
include a non-axial, or perpendicular locking mechanism 230. The perpendicular locking
mechanism 230 can include an actuator 232 slidably engaged with the housing 110 along an
axis extending at an angle, e.g. perpendicular, relative to an axis of the guidewire lumen 114.
In an embodiment, the actuator 232 can transition between an unlocked position (FIG. 5) and
a locked position. In the unlocked position the guidewire 30 can slide along the guidewire
lumen 114 with little or no resistance. In the locked position, a surface of the actuator 232 can
impinge a portion of the guidewire 30 against an inner surface of the guidewire lumen 114 to

prevent the guidewire 30 from sliding relative to the housing 110.

[0062] In an embodiment, the actuator 232 can engage the housing in a push-button
mechanism wherein a first axial force applied to the actuator 232 can transition the actuator

232 from the unlocked position to the locked position. A second axial force applied to the
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actuator 232 can transition the actuator 232 from the locked position to the unlocked position.
In an embodiment, the first axial force and the second axial force can be applied along the same
axis and/or in the same direction. In an embodiment, the first axial force and the second axial
force can be applied along different axes or along different directions, e.g. opposite directions.
In an embodiment, the actuator 232 can be threadably engaged with the housing 110 and can
include a rotation piece and a compression piece, as described herein. As such, rotating the
rotation piece can urge the compression piece along an axis perpendicular to the axis of the
guidewire 30 until the compression piece impinges on the guidewire 30. As will be appreciated
these and other combinations of non-axial, perpendicular locking mechanisms 230 including
levers, cam mechanisms or the like, that cause the actuator to engage the guidewire 30 at an
angle relative to a guidewire axis, are also contemplated to fall within the scope of the present
invention. Advantageously, the perpendicular locking mechanism 230 can apply a force
extending parallel to an axis of the housing slot 116, and can mitigate applying a force which

may cause misalignment the guidewire 30 with the housing slot 116.

[0063] In an embodiment, the guidewire locking system 100 can include one or more
valves 150 configured to allow one or both of the needle 20 and the guidewire 30 to slide
axially while controlling a fluid flow through one or both of the needle channel 112 and the
guidewire lumen 114 of the housing 110. Advantageously, the one or more valves 150 can
mitigate a fluid leakage from the guidewire aperture 24 as a fluid passes through the needle
lumen 22, or mitigate a fluid leakage into the guidewire aperture 24 when a vacuum is applied
to the needle lumen 22, as described herein. Further, the one or more valves 150 can engage
one or both of the needle 20 and the guidewire 30 in an interference fit to prevent one or both
of the needle 20 and the guidewire 30 from sliding freely. Worded difterently, with the locking
mechanism 130, or the perpendicular locking mechanism 230, are in the unlocked position a
user can position one or both of the needle 20 and guidewire 30 in a first position relative to
the housing 110 and the one or more valves 150 can engage the needle 20 and/or guidewire 30

and can remain in the first position until repositioned to a second position.

[0064] In an exemplary method of use a RICC system 10 is provided including a
guidewire locking system 100, as described herein. In an embodiment, a distal tip of the
guidewire 30 extends into the lumen of the needle 20. The RICC system 10 is urged distally
to access a vasculature of a patient with the needle 20 and confirm vascular access, as described

herein. Once vascular access is confirmed, the guidewire 30 can be advanced through the
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needle lumen 22 until a distal tip of the guidewire 30 extends distally of the distal tip of the
needle 22 and into the vasculature. Optionally, the user can transition the locking mechanism
130, 230 to the unlocked position prior to advancing the guidewire 30 distally through the

needle lumen 22 and into the vasculature of the needle 22.

[0065] Once the guidewire 30 has been positioned, the user can then transition the
locking mechanism 130, 230 from the unlocked position to the locked position. In an
embodiment, this includes rotating a collar 138 or a lever 140. In an embodiment, this includes
rotating a rotation piece 142 and advancing a compression piece 142 onto a seal 120. In an
embodiment, this includes compressing the seal 120 radially inwards to impinge on the
guidewire 30 and prevent axial movement of the guidewire 30 relative to the housing 110. In
an embodiment, a user can actuate an actuator 232 along an axis extending at an angle relative
to the axis of the guidewire 30 to impinge on the guidewire 30 and prevent axial movement

thereof.

[0066] The user can grasp the handle 118 and stabilize the housing 110 relative to the
insertion site. The user can then detach the needle hub 28 from the housing 110 and urge the
needle 20 proximally through the needle channel 112 of the housing 110. As the needle 20
slides proximally, a portion of the guidewire 30, supported by the peel pin 128 can be urged
from the guidewire aperture 24, through the needle slot 26 to disengage the needle 20 from the
guidewire 30. In an embodiment, the guidewire 30 can tear the sheath 70 along the tear line

72.

[0067] In an embodiment, once the needle 20 has been removed from the housing 110,
the locking mechanism 130, 230 can be transitioned to the unlocked position. In the unlocked
position one or both of the seal slot 126 and the lock slot 136 can align with the housing slot
116 and can allow the guidewire 30 to pass therethrough. This can allow the housing 110 to
disengage the guidewire 30. The RICC catheter 50 can then be urged over the guidewire 30
and into the vasculature of the patient. Once the RICC catheter 50 has been placed, the
guidewire 30 can be withdraw proximally from the lumen of the RICC catheter 50.

[0068] While some particular embodiments have been disclosed herein, and while the
particular embodiments have been disclosed in some detail, it is not the intention for the
particular embodiments to limit the scope of the concepts provided herein. Additional

adaptations and/or modifications can appear to those of ordinary skill in the art, and, in broader
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aspects, these adaptations and/or modifications are encompassed as well. Accordingly,
departures may be made from the particular embodiments disclosed herein without departing

from the scope of the concepts provided herein.
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CLAIMS
What is claimed is,

1. A catheter placement system, comprising:
a needle supported by a needle hub and defining a needle lumen,;
a guidewire having a distal tip disposed within the needle lumen;
a catheter disposed on a proximal portion of the guidewire; and
a guidewire locking system, comprising:

a housing defining a needle lumen and a guidewire lumen communicating
with the needle lumen and extending at an angle thereto, a portion of the
needle extending through the needle lumen and a portion of the
guidewire extending through the guidewire lumen; and

a locking mechanism having a lock and a seal and transitionable between an
unlocked position and a locked position, the locking mechanism in the
locked position configured to inhibit axial movement of the guidewire

through the guidewire lumen.

2. The catheter placement system according to claim 1, wherein the seal is formed
of a compliant material and defines a seal guidewire lumen configured to receive a portion of
the guidewire therethrough, the lock in the locked position configured to compress the seal

radially inwards to impinge on the guidewire and inhibit axial movement thereof.

3. The catheter placement system according to claim 2, wherein a diameter of the
seal guidewire lumen is equal to or less than an outer diameter of the guidewire and engages
the guidewire in an interference fit in one or both of the locked position and the unlocked

position.

4. The catheter placement system according to any of the preceding claims,
wherein the lock includes a tapered distal end configured to receive a portion to the seal therein
and compress the seal radially inwards as the locking mechanism is transitioned to the locked

position.

5. The catheter placement system according to any of the preceding claims,

wherein the lock includes a collar threadably engaged with the housing and configured to urge
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the lock axially through the guidewire lumen as the lock is rotated about the axis of the

guidewire.

6. The catheter placement system according to claim 5, wherein the collar includes

a lever extending therefrom, perpendicular to an axis of the guidewire lumen.

7. The catheter placement system according to any of the preceding claims, further
including a peel pin extending through the seal and disposed at a junction between the
guidewire lumen and an the needle lumen and configured to support the guidewire as the needle

is withdrawn proximally from the needle lumen.

8. The catheter placement system according to claim 7, wherein the peel pin is

formed integrally with the housing.

9. The catheter placement system according to claim 7, wherein the peel pin is
formed as a separate structure and coupled with the housing using one of an interference fit,

press-fit, snap-fit engagement, adhesive, bonding, or welding.

10. The catheter placement system according to any of the preceding claims,
wherein a proximal end of the housing is releasably engaged with the needle hub in one of an

interference fit, press fit, or snap fit engagement.

11. The catheter placement system according to any of the preceding claims, further
including a handle extending from the housing and configured to facilitate grasping and

manipulating the housing relative to the needle hub.

12. The catheter placement system according to any of the preceding claims,
wherein the housing includes a housing slot extending longitudinally and communicating with
one or both of the needle lumen and the guidewire lumen, the housing slot configured to allow

the guidewire to pass therethrough when the locking mechanism is in the unlocked position.

13. The catheter placement system according to any of the preceding claims,
wherein the seal includes a seal slot extending longitudinally and communicating with one or
both of the seal guidewire lumen and a seal needle lumen, the seal slot configured to allow the

guidewire to pass therethrough when the locking mechanism is in the unlocked position.
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14. The catheter placement system according to either claim 12 or claim 13, wherein
the lock includes a lock slot extending longitudinally and communicating with a lock lumen,
the lock slot configured to align with the housing slot in the unlocked position and allow the

guidewire to pass therethrough to disengage the guidewire locking system.

15. The catheter placement system according to any of the preceding claims,
wherein the needle includes a guidewire aperture disposed in a side wall of the needle and
configured to receive a portion of the guidewire therethrough, the needle also including a
needle slot extending longitudinally between the guidewire aperture and a distal tip of the
needle and communicating with a needle lumen, the needle slot configured to receive a portion

of the guidewire therethrough as the needle is withdrawn proximally.

16. The catheter placement system according to any of the preceding claims, further
including a sheath encircling a portion of the needle and including a tear line extending

longitudinally between a proximal end and a distal end of the sheath.

17. The catheter placement system according to any of the preceding claims,
wherein the lock includes a compression piece rotatably coupled to a distal end of a rotation
piece, the rotation piece configured to rotate about an axis of the guidewire lumen and urge the

compression piece axially.

18. The catheter placement system according to any of the preceding claims,
wherein the compression piece includes a rail extending from an outer surface thereof and
configured to engage a recess disposed in an inner wall of the guidewire lumen to mitigate

rotational movement of the compression piece while allowing axial movement thereof.

19. The catheter placement system according to claim 1, wherein the locking
mechanism includes an actuator slidably engaged with the housing along an axis extending
perpendicular to an axis of the guidewire lumen, the actuator transitionable between the locked

and unlocked position.

20. The catheter placement system according to claim 19, wherein the locking
mechanism includes a push-button mechanism having a first force applied in a first direction
to transition the actuator from the unlocked position to the locked position and a second force
also applied in the first direction to transition the actuator from the locked position to the

unlocked position.
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21. A method of placing a catheter, comprising:

accessing a vasculature using a needle supported by a needle hub;

advancing a guidewire through a needle lumen of the needle and into the
vasculature;

locking the guidewire using a guidewire locking system having a housing
defining a needle lumen and a guidewire lumen communicating with the
needle lumen and extending at an angle thereto, the housing releasably
coupled to a distal end of the needle hub;

disengaging the housing from the needle hub;

withdrawing the needle proximally from the needle lumen of the housing;

unlocking the guidewire stabilizing system to allow axial movement of the
guidewire relative to the housing;

disengaging the guidewire from the housing by sliding the guidewire through a
housing slot disposed in a side wall of the housing; and

advancing the catheter over the guidewire and into the vasculature.

22, The method according to claim 21, wherein withdrawing the needle proximally
further includes sliding a portion of the guidewire through a needle slot, from a guidewire
aperture disposed in a side wall of the needle adjacent the needle hub, to a distal tip of the

needle.

23.  The method according to either claim 21 or claim 22, wherein withdrawing the
needle proximally further includes tearing a sheath along a tear line the sheath encircling a

portion of the needle.

24.  The method according to any of claims 21-23, wherein a distal tip of the

guidewire is disposed within the needle lumen prior to accessing the vasculature.

25.  The method according to any of claims 21-24, wherein locking the guidewire
further comprises:
rotating a collar coupled to a lock and threadably engaged with the housing;
advancing the lock axially through the guidewire lumen; and
compressing a seal radially inwards to grip the guidewire extending
therethrough and prevent axial movement of the guidewire relative to the

housing.
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26.  The method according to claim 25, wherein advancing the lock axially further
includes compressing a portion of the seal radially inwards, the portion of the seal when the

lock is advanced axially extending into a recess disposed at a distal end of the lock.

27.  The method according to either claim 25 or claim 26, wherein rotating the collar
includes rotating a rotation piece coupled thereto and urging a compression piece axially, the

compression piece rotatably coupled to the rotation piece.

28.  The method according to claim 27, further including engaging a rail, extending
from an outer surface of the compression piece, with a recess disposed in an inner wall of the
guidewire lumen of the housing, to prevent the compression piece from rotating about an axis
of the guidewire, while allowing the compression piece to slide axially relative to the axis of

the guidewire.

29.  The method according to any of claims 25-28, wherein the collar includes a

lever extending therefrom perpendicular to an axis of the guidewire.
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